Introduction
The job satisfaction of nurses is known to play an important role in enhancing their performance and improving the quality of patient care in hospitals (Djukic et al. 2013; Kvist et al. 2014 ) and patient satisfaction (Mrayyan 2006) , as well as in reducing nurses' turnover intention (Trybou et al. 2015; Wang et al. 2012) . Thus, the promotion of nurses' job satisfaction should be considered an important task in hospital management.
At the same time, patient safety is considered a matter of great importance in hospitals. Hospitals currently employ a variety of patient-safety measures, including guidelines, procedure manuals for patient safety and staff orientations, on maintaining patient safety. These measures may enhance nurses' job satisfaction by improving the quality of their work. However, such initiatives aimed at improving patient safety may also impose excessive stress on nurses, who may become anxious about making mistakes in the workplace resulting in the reduction of their job satisfaction. Based on these conflicting possibilities, the principal purpose of this study was to examine the impact that hospital patient-safety procedures have on nurses' job satisfaction.
To date, several studies have identified organizational factors that influence nurses' satisfaction with their jobs. For instance, in a review of previous studies on nurses' job satisfaction, Lu et al. (2012) reported that various organizational factors such as working conditions, interaction and organizational policies play a role in nurses' job satisfaction. Additionally, nurse practice environment factors such as the relations between nurses and physicians, nurse management at the unit and organizational support can predict nurses' job satisfaction (Van Bogaert et al. 2013 ). Furthermore, Laschinger & Fida (2015) demonstrated using structural equation modelling (SEM) that work conditions such as authentic leadership, empowerment and professional practice have a positive effect on nurses' satisfaction with their job while short staffing directly reduces their satisfaction. In addition, meta-analysis of previous studies demonstrated that nurses' job satisfaction had a positive association with organizational commitment, collaboration, communication and autonomy (Saber 2014; Zangaro & Soeken 2007) . However, the influence of hospital patient-safety procedures on nurses' job satisfaction is yet to be sufficiently clarified.
On the other hand, some studies have demonstrated the positive association between nurses' autonomy and their job satisfaction. For instance, Curtis & Glacken (2014) found that professional status, interaction and autonomy contributed to job satisfaction. Similarly, Dill et al. (2014) surveyed 933 healthcare workers to reveal a positive correlation between job satisfaction and autonomy. Based on the results of these studies, we assumed that the association between hospital patient-safety procedures and nurses' job satisfaction is likely to be influenced by nurses' autonomy.
From the opposite perspective, some studies have shown that certain work environment factors lower nurses' perception of autonomy. For instance, researchers found negative effects for an increasing workload (Gouzou et al. 2015; Mrayyan 2004) and for autocratic management (Mrayyan 2004 ). In addition, Carmel et al. (1988) demonstrated that hospital rules and traditional supervision and control are associated with the lack of autonomy of nurses. In this study, we assumed that the nurses' views of hospital patient-safety procedures reduce their perception of autonomy in the workplace because nurses may feel that such procedures increase their burden and introduce strict rules for patient safety.
On the basis of these findings, in this study, we investigated based on the following three hypotheses:
Hypothesis 1: Hospital patient-safety procedures have an impact on nurses' job satisfaction. Hypothesis 2: Nurses' self-perceived autonomy in their workplace is positively associated with their job satisfaction. Hypothesis 3: Hospital patient-safety procedures lower nurses' self-perceived autonomy in their workplace. Following the formulation of the three hypotheses, we constructed a hypothetical model of the association between hospital patient-safety procedures and nurses' autonomy and their job satisfaction (Fig. 1) . To validate these assumptions, we conducted a survey of nurses working at 10 private hospitals in Japan and statistically analysed the results using factor analysis and SEM.
Methods

Contents of the questionnaire
We began our study by developing a questionnaire comprising 104 items [personal information about the nurses (14 items), the context of hospital patient-safety procedures (74 items), the nurses' perceptions of autonomy in their workplace (five items) and their job satisfaction (11 items)].
The questions concerning personal data asked about the nurses' gender, age, length of professional experience, the branches or wards in which they worked, the number of nurses assigned to and the number of beds in their wards and the length of time they had been working in their present wards.
In this study, we considered that nurses' perceptions regarding hospital patient-safety procedures were an expression of the safety climate and culture of their hospitals.
According to Gershon et al.'s study (2000) , the questions about the context of hospital patient-safety procedures were developed based on the results of a previous study on hospital climate pertaining to the occupational safety of nurses. We defined hospital patient-safety procedures as nurses' perceptions regarding hospital policies for patient safety; hospital managers' activities and attitudes related to patient safety; doctors' activities related to patient safety; and chief nurses' activities related to patient safety, teamwork and communication with colleagues, patients and so on. Consequently, the questionnaire consisted of items regarding managers' activities, doctors' activities, chief nurses' activities, communication and cooperation with others and equipment for patient safety.
The items related to nurses' autonomy were developed according to the results of studies on employees' autonomy (Gillen et al. 2002; Parker et al. 2001 ). In one of these studies, autonomy is defined as employees' 'perception of their autonomy and decision-making concerning working hours and procedures in their workplaces' (Parker et al. 2001) . Examples of questions related to autonomy in this study include the following: 'My unit respects my opinions when developing the nursing work schedule' and 'In my unit, nurses can express their opinions concerning their work in a positive manner'. In some previous studies on nurses' job satisfaction, autonomy was one of the factors that comprise job satisfaction (Hayes et al. 2015; Itzhaki et al. 2013 ). On the other hand, in a variety of past studies, autonomy and job satisfaction were dealt with as separate factors and the relationship between autonomy and job satisfaction was demonstrated (Carmel et al. 1988; Zangaro & Soeken 2007) . Additionally, in studies that identified the components of nurses' job satisfaction, autonomy was not included as one of the factors in their job satisfaction (Kudo et al. 2006; Tovey & Adams 1999) . Based on the findings of these previous studies, in this study, we configured nurses' autonomy and their job satisfaction as different factors, respectively.
We defined the job satisfaction of nurses in terms of their contentment with their jobs within their work settings. This definition was based on the concepts proposed by past studies on job satisfaction (Boswell 1992; Larrabee et al. 2003) . In another study, Whitley & Putzier (1994) presented the Work Quality Index (with 38 items) to evaluate nurses' job satisfaction through factor analysis. In addition, Yamashita (1995) developed a 25-item job satisfaction scale for nurses using factor analysis. We developed our items regarding the job satisfaction of nurses based on these studies. Examples of our questions included the following: 'I feel satisfied with the occupation of nursing' and 'I would not like a transfer to a workplace other than the present hospital'.
All questions concerning the organizational context and the nurses' individual job awareness factors were ranked on a four-point Likert scale (1 = strongly agree, 2 = agree, 3 = disagree and 4 = strongly disagree). Ethical approval for this study was obtained from the Ethics Review Committee of the University of Tokyo (No. 13-62). The questionnaires were distributed with the permission of each hospital. All of the hospitals were located in or near Tokyo or Osaka in Japan. The surveys were distributed from March to July 2012, with the permission of each hospital. We mailed the questionnaires to each hospital along with sealed envelopes. A designated person distributed them to the nurses at each hospital, and this person also collected the completed forms in sealed envelopes and returned them to us by mail. Hospital managers, chief nurses and colleague could not confirm several survey sheets in sealed envelopes; therefore, we considered that confidentiality and anonymity were secured sufficiently. To judge the face validity of questionnaire, the nurses who had the experience of patient-safety management checked whether each item was difficult to read and answer. In addition, we asked specialists of patient-safety management of The University of Tokyo Hospital to check content validity of questionnaire. In the results, duplicate items, deficit items or unclear expression items were not found.
Method of analysis
Firstly, after the survey, using the returned questionnaires, we assessed validity and reliability of the questionnaires regarding hospital patient-safety procedures, nurses' job satisfaction and perceived autonomy by Cronbach's alpha using SPSS ver.17.0.1 J (SPSS Japan Inc., Tokyo, Japan).
To extract the component factors related to patient-safety procedures, exploratory factor analysis was conducted. To examine the pattern of factors concerning hospital patientsafety procedure, exploratory factor analysis was accepted because no previous findings regarding factor structure of hospital patient-safety procedures had been found. The factors were extracted using the maximum-likelihood method with promax rotation. We used Cronbach's alpha to assess the reliability of the extracted factors.
We examined the association between the factors related to hospital patient-safety procedures and nurses' perceptions concerning autonomy, as well as with their professional awareness and job satisfaction using SEM. The factors extracted by factor analysis were employed as latent factors related to hospital patient-safety procedures in the SEM model. Responses concerning the nurses' self-perceived 'autonomy in the workplace' and 'job satisfaction' were used as objective variables in the SEM model. The values of responses on the questionnaire items were also employed as observed variables in the configuration of the latent factors. The virtual models were developed using the results of SEM according to the Analysis of Moment Structures (AMOS; SPSS Japan Inc), which revealed associations between the latent factors. Of all the candidate models, we adopted the one that represented the best values of model fit indices concerning the association between the factors related to hospital patient-safety procedures and job perceptions and job satisfaction. We employed the goodness-of-fit index (GFI), comparative fit index (CFI) and root-mean-square error of approximation (RMSEA) as indices of model fit, which revealed the statistical consistency of the models. In statistical terms, for a model to be accepted, GFI and CFI values should be greater than 0.90 and the value of RMSEA should be less than 0.05. These cut-off criteria were based on previous SEM studies (Hooper et al. 2008; Schermelleh-Engel et al. 2003) . Based on the results of the factor analysis and the analysis of SEM models, we validated the association between hospital patient-safety procedures and job satisfaction, including the nurses' autonomy. In the SEM, we defined the values of the questionnaire items as observed variables, which comprised latent variables, including the factors related to hospital patient-safety procedures as well as the factors of the nurses' autonomy and job satisfaction. In Fig. 2 , the latent variables were indicated by ellipses.
Results
General characteristics of participants
The questionnaires were distributed to 760 nurses representing 10 private hospitals (number of hospital beds: M = 194.3, SD = 110.6; number of resident doctors: M = 20.4, SD = 28.6; number of nurses: M = 76.0, SD = 79.1) with a valid response rate of 70.7% (537 nurses). The range of the number of nurses across hospitals was 18-281. The range of the response rate across hospitals was 44.4-82.8%. The proportion of 20-year-old nurses was the largest (46.4%), and the proportion of 30-yearold nurses was the second largest (30.5%). With regard to length of professional experience as nurses, the proportion of nurses with 5-10 years of experience was 25.1% and the proportion with 2-5 years of experience was 23.8%. In addition, the proportion of nurses with less than 1 year of experience was 6%, while the proportion of nurses with more than 20 years of experience was 15.8%.
To examine validity and reliability of questionnaires regarding hospital patient-safety procedures, nurses' job satisfaction and perceived autonomy, reliability analysis using Cronbach's alpha was conducted. In the analysis results, all values of alpha were more than 0.8 (hospital patient-safety procedures: 0.87, job satisfaction: 0.85, autonomy: 0.84), and we evaluated that validity and reliability of each questionnaire were adequate.
Results of factor analysis of hospital patient-safety procedures
In the exploratory factor analysis of hospital patient-safety procedures, the best approximate number of factors was determined by communality, eigenvalue and chi-square goodnessof-fit test of maximum-likelihood method. In this result, fivefactor model had most significant validity (P = 0.14 > 0.05). Additionally, the test of Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy showed high suitable for factor analysis (KMO = 0.87) and the Bartlett's test of sphericity was significant (P = 0.00). These results showed that this factor analysis was appropriate. The factor analysis revealed five component factors: (1) 'patient-safety activities of the manager and director', (2) 'cooperation in the unit and relations with chief nurses', (3) 'patient-care activities of doctors', (4) 'ability of nurses to ensure patient safety', and (5) 'patient-safety activities of chief nurses'. In addition, all values of Cronbach's alpha of these factors were more than 0.6, and we considered that validity and reliability were adequate to examine SEM (see Table 1 ).
Results of SEM
We examined the effect of the factors related to hospital patient-safety procedures using SEM. These factors were extracted through the factor analysis of nurses' job satisfaction and autonomy. The initial factor in this model was 'patient-safety activities of the manager and director', followed by 'patient-care activities of doctors' and 'patient-safety activities of chief nurses'. According to the model, the factor 'patient-safety activities of chief nurses' negatively affected nurses' job satisfaction (b = À0.78) and autonomy (b = À0.29). However, this factor also had an indirect positive effect on nurses' job satisfaction through the factor 'cooperation in the unit and the relations with chief nurses'. Furthermore, nurses' autonomy showed a positive and direct effect on their job satisfaction (b = 0.23).
These results indicating that the patient-safety activities of chief nurses and cooperation in the unit significantly affected nurses' job satisfaction can be interpreted as showing that hospital patient-safety procedures are associated with nurses' job satisfaction, and therefore, we concluded that the result showed the adequacy of hypothesis 1 that hospital patientsafety procedures have an impact on nurses' job satisfaction.
In hypothesis 2, we assumed that nurses' self-perceived autonomy in their workplace was positively associated with their job satisfaction. In the SEM model, nurses' autonomy has a positive effect on their job satisfaction (b = 0.23), showing the adequacy of hypothesis 2 that nurses' self-perceived autonomy in their workplace is positively associated with their job satisfaction.
In hypothesis 3, we assumed that hospital patient-safety procedures lower nurses' self-perceived autonomy. The SEM analysis showed a direct negative effect of 'patient-safety activities of chief nurses' on nurses' autonomy (b = À0.29). However, another factor, 'cooperation in the unit and relations with chief nurses', which is enhanced by the 'patientsafety activities of chief nurses' and 'patient-care activities of doctors', has a direct and positive effect on nurses' autonomy (b = 0.47). Thus, the findings of this study indicated that hospital patient-safety procedures suppressed nurses' perceived autonomy and hypothesis 3 was supported. However, some factor of hospital patient-safety procedures was found to promote nurses' perceived autonomy, which was incompatible with hypothesis 3.
Discussion
While the work of nurses in medical organizations is generally recognized as inherently busy and stressful, a few previous studies have revealed that job satisfaction can relieve some of the stress, which nurses experience (Cheng et al. 2015; Melnyk et al. 2013) . Murrells et al. (2008) demonstrated that job satisfaction can also significantly influence nursing performance, including behaviour related to patient safety.
In recent years, hospitals have introduced various procedures related to patient safety at several levels. However, there is insufficient evidence to validate the association between hospital patient-safety procedures and nurses' job satisfaction. On the one hand, hospital patient-safety procedures might enhance nurses' job satisfaction by improving the quality of their work and promoting cooperation among staff. On the other hand, such policies might lower nurses' job satisfaction by creating stress and pressure. Responding to these contradictory probabilities, in this study, the association between hospital patient-safety procedures and nurses' job satisfaction was investigated.
To date, a variety of organizational factors have been shown to exert an influence on nurses' contentment with their jobs (Lu et al. 2012; Van Bogaert et al. 2013) .
Moreover, several studies have demonstrated the contribution which nurses' autonomy in the workplace makes to promoting their job satisfaction (Curtis & Glacken 2014; Zangaro & Soeken 2007) . Additionally, Houser et al. (2012) postulated the positive association between nurses' perceived autonomy which involved decision-making and nurses' contentment with their jobs. Based on these findings, we included nurses' self-perceived autonomy in this study regarding the association between hospital patient-safety procedures and the job satisfaction of the nurses.
The factor analysis indicated that the nurses' perceptions of hospital patient-safety procedures in their hospitals consisted of five factors. Three of the five factors, 'patient-safety activities of the manager and director', 'patient-care activities of doctors' and 'patient-safety activities of chief nurses', concern the activities of various supervisors who oversee and instruct nurses.
The SEM analysis demonstrated that nurses' perceptions regarding several factors related to hospital procedures for patient safety were associated with their job satisfaction. Three of the five factors extracted by the factor analysis, 'patient-safety activities of the manager and director', 'cooperation in the unit and the relations with chief nurses' and 'patient-safety activities of chief nurses', were revealed to have a direct link to nurses' job satisfaction. In particular, the factor 'cooperation in the unit and the relations with chief nurses' showed a strong direct effect on the promotion of nurses' job satisfaction (b = 0.85). A number of studies demonstrated the enhancement of nurses' contentment with their jobs through sufficient cooperation among staff. For example, Atefi et al. (2014) revealed through the interview method with 85 nurses that team cohesion plays an important role in enhancing nurses' job satisfaction. Team cohesiveness is the one of the key factors, which comprises team-member exchange (TMX) quality. TMX is defined as a member's perception regarding the exchange relationship with the peer group. Trybou et al. (2015) demonstrated through correlation and regression analysis that nurses' perception of TMX influences their job satisfaction. The findings of the current study agreed with these previous studies.
The SEM analysis in the current study showed that the factor 'patient-safety activities of the manager and director' influenced nurses' job satisfaction (b = 0.28). In addition, this was the antecedent factor regarding the association between hospital patient-safety procedures and nurses' job satisfaction. This finding suggested that managers' and directors' positive attitudes towards patient safety and policies that have been clarified regarding the ensuring of patient safety are involved in the enhancement of nurses' job satisfaction.
The factor 'patient-safety activities of chief nurses' was shown to have an indirect reinforcing effect on nurses' job satisfaction by promoting the factor 'cooperation in the unit and the relations with chief nurses'. However, it was found to have a direct lowering effect on nurses' job satisfaction (b = À0.78) and autonomy (b = À0.29). The ambivalence effects that chief nurses' patient-safety activities have on nurses' job satisfaction suggest a close association between chief nurses' leadership style and nurses' contentment with their job. As proposed by Bass (1985) , the implications of these findings might be related to the concept of transformational and transactional leadership. Transformational leadership is thought to enhance the work-related values and selfefficacy of subordinates by building trust and reassurance, while transactional leadership is based on exchanges with followers (e.g. 'rewards' for goals and performance and 'management by exception'). Medley & LaRochelle (1995) concluded that the management-by-exception component of transactional leadership tends to curb nurses' job satisfaction. In addition, Larrabee et al. (2003) demonstrated that management-by-exception (passive) and laissez-faire leadership had a negative correlation with nurses' job satisfaction while transformational leadership promoted job satisfaction.
Based on these concepts and findings, the results of the present study can be interpreted as follows. The lowering of nurses' job satisfaction through the patient-safety activities of chief nurses might be attributed to a forceful transactional leadership style characterized by excessive supervision and restriction. Conversely, transformational leadership by chief nurses might promote nurses' job satisfaction indirectly through enhancing cooperation among staff. The results of SEM demonstrated that chief nurses' leadership as it relates to patient safety is an ambivalent factor for nurses.
The results indicated that hospital patient-safety procedures basically promote nurses' job fulfilment. However, the association between hospital patient-safety procedures and nurses' job satisfaction is complex. The factor of patient-safety activities of chief nurses' enhances cooperation in the unit and the relations with chief nurses resulting in the indirect promotion of nurses' job satisfaction. However, the same factor directly detracts from nurses' job satisfaction and further lowers their job satisfaction indirectly by reducing nurses' self-perceived autonomy in the workplace.
Regarding the involvement of the other factors extracted by the factor analysis, the SEM analysis showed that 'patient-care activities of doctors' had an impact on nurses' satisfaction with their job only indirectly and the 'ability of nurses to ensure patient safety' was not found to have any statistically significant path with other latent factors, including nurses' autonomy and job satisfaction.
The results of the current study showed that nurses' autonomy positively affects their job satisfaction. A previous study concluded that nurses who were dissatisfied with their job reported significantly lower autonomy than nurses who were satisfied (Han et al. 2015) . Similarly, based on bivariate analyses and data from 8311 nurses, Athey et al. (2016) examined that autonomy is significantly associated with nurses' job satisfaction. The results of the present study accorded with these previous findings on the association between nurses' autonomy and their job satisfaction.
In the SEM, the effects of factors of hospital patient-safety procedures on nurses' perceived autonomy was bilateral. The effects were both negative and positive. The results demonstrated that the factor regarding cooperation among staff improves nurses' perceived autonomy. Poghosyan et al. (2014) showed that teamwork and autonomy were significantly correlated. The results of the current study concerning the association between hospital patient-safety procedures and nurses' autonomy can be interpreted as indicating such procedures augment cooperation among staff, for patient safety contributes to the promotion of nurses' autonomy, while strict management of staff as it relates to patient safety constrains their autonomy.
Conclusion
As demonstrated by the results of this study, hospital patientsafety procedures principally promoted job satisfaction among nurses. Additionally, the extent of nurses' self-perceived autonomy in their workplace was positively associated with hospital patient-safety procedures and job satisfaction. However, nurses' perceptions of chief nurses' activities as they relate to patient safety had an ambiguous effect on job satisfaction. This result suggested that chief nurses' leadership style regarding patient safety is significantly involved in the association between hospital patient-safety procedures and nurses' job satisfaction. Nurses' self-perceived autonomy in the workplace improved their job satisfaction. In addition, autonomy was constrained by chief nurses' activities which are connected with patient safety, while it was enhanced by nurses' cooperation with their colleagues and good relations with chief nurses.
When hospitals introduce or improve any patient-safety procedures, chief nurses' activities pertaining to patient safety and their influence on nurses' perceptions, including the impact on nurses' job satisfaction and autonomy, should be considered as important elements in the management of hospitals.
Implications for nursing and health policy
The promotion of nurses' job satisfaction is a significant issue for hospital management. In past research, measures for patient safety have been recognized as an essential issue in hospitals. The findings of this study demonstrated that hospital patient-safety procedures principally contribute to nurses' job satisfaction.
The results of this study showed the activities of the hospital manager as they pertain to patient safety are the antecedent factor in nurses' perception of hospital patient-safety procedures. This suggested that the hospital manager's initiatives for encouraging patient safety in their hospitals enhance nurses' job satisfaction by improving the level of nurses' perceptions of patient safety. Therefore, hospital managers must demonstrate for nurses a positive attitude towards enhancing patient safety in their hospitals. In addition, nurses' perceived autonomy that was influenced by hospital patient-safety procedures promoted nurses' job satisfaction. This result indicated that policymakers of the hospitals should ensure and enhance nurses' autonomy to improve nurses' job satisfaction. Additionally, although chief nurses' leadership on the issue of patient safety usually played a role in improving nurses' job satisfaction as it can enhance cooperation among nurses in a unit, some type of chief nurses' leadership roles regarding patient-safety acts as a detrimental factor for nurses' job satisfaction. For this reason, sufficient consideration of the leadership of chief nurses with regard to patient safety is required in order to promote nurses' job satisfaction. The findings of this study indicated the importance that chief nurses' leadership had on the matter of patient safety, which ensures nurses' autonomy in their workplace. For instance, chief nurses should be concerned to provide opportunities for nurses to openly express their opinions and proposals regarding matters of patient safety. Overall, this study provided important findings for hospital mangers on how to improve nurses' job satisfaction in the hospitals in the process of the promotion of patient safety.
